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SUMMARY 

Owing to the successful realization of the photographing of the Eastern 
sector of the Moon's far side with the aid of the automatic interplanetary 
station (AIS "ZOND-3") on 20 July 1965, the possibility has resulted of global 
survey of'95 percent of the entire lunar surface, 

In connection with this, preliminary analysis of photographs from AIS Zond-3 
is now performed: it includes the questions of morphological asymmetry of the 
lunar sphere, the characteristics of formations of new type ascertained on the 
far side of the Moon and the place of the Moon amongst other bodies of the solar 
sys tern, 

;r, 
* * 

1. With the delivery by ,the automatic interplanetary station (AIS) Zond- 7 
of the complex of photographs from the eastern sector of the far side of L!W l , l . J L ~ ~ i  

encompassing up to 35% of the surface of the TJisible hemisphere, the main stage 
of the global survey of the Earth's satellite has been practically completed. 
Only two insignificant territories st"' ;,,nain uninvestigated: the region near 
the North pole and a narrow zone, adjacent to the South pole along the boundary 
of 1959 photographing. 
the entire Moon's surface. 

The aggregate area of ''white spots" does not exceed 5% of 

The accumulated information on the macrostructure of the superficial layer 
of the lunar sphere allows us to enter upon the solution of the complex of sele- 
nographic and planetological problems. 
type of problems is impossible without subsequent space experiments, the already, 
completed photographic survey of the far side allows us to discuss the preliminary 
results of the study of the nature of the lunar mantle. 

Although the final solution of such a 

* TEKUSHCHIYE PROBLEMY MORFOLOGII POVE)$@JOSTI LUNY. 
P 
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These refer to the distribution of the coarsest formations, which is linked 
with the asymmetry effect of the lunar sphere, with the characteristics of the 
new-type formations made apparent on the far side of the Moon, with the classi- 
fication of morphological shadings of details over the entire lunar surface, and 
finally, with the place of the Moon among the other bodies of the solar system. 
The possibility of considering these problems now arises for the first time, 
and obviously, such a consideration must precede the further detailcd statisti- 
cal, topographic and astrophysical investigations of various regions of the l una r  
sphere. 

2. 
the distribution of continental and mare regions, is now recognized as the most 
important selenographic problem. 

The morphological study of the structure of lunar crust, comected with 

The regions of maria on the visible side of the Moon, of which the main 
characteristic is the low albedo, occupy nearly one half of the surface. 
mare formations may be subdivided by their shape into those accurately oval, o€ 
Mare Imbrium, Mare Serenitatis, Mare Crisium and Grimaldi type, and the irregular 
similarly to Oceanus Procellarum, blare Frigoris, Mare Nubium and the mosaic ones, 
such as Mare Australe, the region of maria Spumans, Undarum, Anguis, and the neigh- 
boring dark craters, and also the region near the Joliot Curie crater, called by 
Franz Mare Novium (see Catalogue MAC No.lilOa [l, 2 1 ) .  

The continental surface of the visible side, saturated by hills and mountain 
ranges, has a higher albedo than the mare regions. If for the latter solitarily 
disposed craters are characteristic, the continents are characterized by multiple 
superimposition of craters. 
on craters of larger size. 

nental regions is particularly clearly apparent in fullmoon pe iods, when the 
shadows of ccarser irregularities vanish and the contrast of LL ::ils is muiiily 
dependent on thir albedo. 

The 

As a rule, craters of small diameter are superimposed 

The difference from the standpoint of brightness between the mare and conti- 

The photographs of the far side of the Moon transmitted in 1959 by LLh:\-J 

mare, revealed on the photographs, 

were obtained during a phase near the fullmac 
of an important peculiarity of the invisible hemisphere, namely the sharp preva: 
lence of continental regions. 
which by their reflecting properties and regular shape unquestionably deserves 
its name, is Mare Moscoviense, with average diameter not exceeding 300 km. 

They allowed the establishment 

The czl, 

On photograph obtained from ZOND-3 there are no somewhat significant mare 
regions on the far side of the Moon, except for two, quite limited in area 
regions to the South of Mare Orientale, which incidently, was also obtained for 
the first time without distortions (see Fig.1) 
a crest, and again detected, are extensions of bands of Mare Autumni and Mare 
Veris. 

Two regions of maria, divided by 

The photographs did not corroborate the existence of the hypothetical Mare 
P a m ;  (6 = --51.l0, A =  -91.6"), 
invisible hemisphere [l] and introduced into- the Catalogue MAC No. 2 257a 

noted by Franz in the libration zone of the 
[2] . 
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In the region indicated there is, nevertheless, a certain darkening of "lake" 
type surface without clearly outlined boundary. 

Nor are apparently confirmed the Franz considerations relative to the 
ocean of the far side of the Moon [4] (see the following section). The saiiie 
ocean was indicated on the Wilkins a priori sketch-map of t h e  far side of the 
Moon, which, except for some systems of rays intersecting the I)oundary of the 
visible hemisphere, has on the whole no real content. 

Therefore, the photographs of the eastern sector of the far side of tlie 
Moon confirm the soundness of the previous conclusion already derived from 
the results of the study of the 1959 photographing material relative to the 
prevalence on the far side of the Moon of a continental landscape [ 6 ] .  
adays it has been finally established that the northern and southern conti- 
nental shields, disconnected on the visible hemisphere, are joined in a single 
continental block on the invisiSle side of the Moon. Consequently, when cha- 
racterizing the nature of the lunar surface, it is appropriate to adhere to the 
conception of global continental mantle, while the dark mare and oceanic sur- 
faces - the result of inundation as a consequence of partial depressions of 
lunar crust - ought to be considered only as closed intracontinental dissemina- 
t ions. 

Now- 

3 ,  Of fundamental significance is the discovery on the invisible hemisphere 
of the Moon of specific depressions reaching hundreds of kilometers in diameter. 
The depressions with clear sernpatic craters and niainly a continental-type bottom 
have in a sufficient degree a regular, oval shape and are comparable in areas 
with most of lunar maria. The study of the indicated depressions inescapably 
suggests that their genesis is in many respects similar to the maritime, though 
contrary to the latter, they escaped subsequent inundation and thereby did not 
receive the comparatively smooth dark-tone surface characteriling the maria. 
Because of the analogy with maria we introduced for the descri 
term "thalassoi il"(mare-like) . 

1 depressions the 

We brought out in Fig.2 a sketch-map of a thalassoid with a diametci. O U  
540 h; the coordinates of thalassoid's cent:>. are B = 0", x = -131'. 
cularly clearly outlined on photographs is tlic: thalassoid near the terminator 
with coordinates of the center B = -7' 1 = -163" (Fig. 3) . 
clearly show central oval ranges (plateforms) and a ring-shaped throw. 

Therefore two-types of annular depressions are revealed on the lunar sur- 
face, which may be united by a single designation as basins. 
was already contemplated during the study of the coarser details of the visible 
hemisphere. For example, Khabakov [ 7 ]  called attention to the fact that Mare 
Nectaris occupies only a part of a broad depression between the Altai crest to 
the East and the Pyrenaeus to the West (Fig.4). 
crests constitutes an oval trough 1100-1200 km in diameter, which is strewn 
with craters and continental-type irregularities and tone, that is, similar in 
the whole to thalassoid depressions. The central region of the thalassoid, 
flooded in latest geologic epochs, is designated nowadays as Mare Nectaris. 

Parti- 

Both thalassoids 

Such a subdivision 

The territory between these 



Fig.1. 
Orientalis. 

Continental region between Oceanus Procellam and Mare 
The bright crater with a system of rays in the lower 

right-hand part of the photograph is Byrgius A: 

according to the rectified photograph obtained from Earth [4]; 
same region according to one of the first photos of AIS Zond-3. 

a) 
b) 
Seen to the South of Mare Orientalis are two regions of maria, reveal- 
ed agaip and constituting the extension of the loops of Mare Autumni 
and Mare Veris. According to this photogra h it may be considered 
that Mare Orientalis is bordered by aclose f ring of mountain ranges. 



5 .  

0' 

Fig. 2. Sketch-map o€ a thalassoid 

The illumination is northwesterly, 
and the two chains of craters crossing the thalassoid are 
reinforced, This sketch was prepared 

(6 Z O O ,  X=-13lo) 
The central platform 

by Zh. F. Rodinova 

I _ _ -  - -?----~--- 
I 

I 

I 

, 
, 

Fig.3. Thalassoid Korolev after photo of 
Zond- 3 

Very well outlined in this thalassoid of 390 km diameter and lying near 
the terminator is the internal platform and other details. This thalassoid 
was also identified on photographs of the far side of the Moon obtained 

in 1959 by Luna-3 



l'he diameter of Mare Nectaris is o €  400 lim. 
the v i s ib l e  s i d e  of  the FZoori serves a s  a descr ipt ive ~leinonstration and excliii1)le 
of t rans i t iona l  forniation from an ancient thalassoid t o  a younger mare. 

Such 3 geological s t ruc ture  i i i i  

The question about lunar basins o€  the v i s ib l e  henii sp1ie1-e has been the 
object of a detai led study with the application of the r ec t i f i ca t ion  method 
described i n  the work [8] by IIartmann and Kuiper. They have I o ~ i i d  t h ~  5isiis 

of 1 2  concentric basins on the v is ib le  s ide .  There ex i s t s  i n  t l i e  t ( L i l t  I < I  1 i ) , i r I : ,  
of numerous basins a c l ea r ly  outlined ova1 "platform" siirrouiicled t)y -,iii;i I I I Iirows 
o r  fo lds .  Thus, the well known cra te r  Crimaldi cons t i tu tes  a basi i i  w i t  1 1  ' I I I  oi i t -  
ward mountain range with a dark platform a t  the center .  
basins indicated by these authors near Sch i l l e r  cons t i tu tes  a typical  sma1 l - s i  ze 
thalassoid (Fig.S) . 
annular mountain ranges. 

Note tha t  oiie ol tile 

A l l  the  1 2  outlined basins are surrounded from outside by 

Such a somewhat preconceived approach t o  out l ining lunar basins leads,  
however, t o  the f a c t  t h a t  nons few typical ly  regular maria, such as Mare Sere- 
n i t a t i s ,  blare Tranqu i l l i t a t i s ,  Mare Smythii and others ,  a r e  found among them. 
In our opinion, the indispensable c r i t e r ion  of a basin is the regular i ty  of the 
shape, while the accompanying annular mountain ranges do serve as a su f f i c i en t  
indicat ion.  

Besides tlie malog)7 close t o  thalassoids indicated by IIartiriann and Kuiper 
it i s  possible  t o  point a t  a well known region, designated s ince 1949 a s  
Deslandres [g], which was of ten a l s o  designa-ced i n  iiie:Ldtui-e i i r ~  ucti? EGG 35  
Hell P la in  [lo]. 
i ts  250 km diameter Deslandres yields  i n  dimensions t o  thalassoids  of the f a r  s ide;  
but there  i s ,  however, foundation t o  consider i t ,  as well as  other  s imilar  Eor- 
mations, as a l i nk  between thalassoids and the standard cirque or  r ing  formations 
analogously t o  such ci-ater maria a s  Crimaldi, Mare Australe and others being 
intermediate l inks  between typical  regular lunar maria and c ra t e r s  of average 
dimensions with dark bottom (Cruger, Bi l ly ,  Plato) . 

Wilkins arid Moore [ll] ca l led  it Horbiger, a f t e r  Faut. With 

The disca,iicry of  thalassoids provides the basis  t o  turn L ~ g c  1 1 1  t o  t lw d l i a l y -  
r,ii> O F  c . r t a in  photobi.aphic material  of  1959 concernin: the f a r  s ide oC 1 lie b k m l ?  
I t  was then noted, i n  pa r t i cu la r ,  that  Mare Tnpenii i s  somewhat more 1uciJ llidri 
Mare Smithii and Mare Marginis having serveJ standards. This s ingular i ty  was 
in te rpre ted  as a consequence of d i scre te  s t ruc ture  of Mare Ingenij , assurningly 
consis t ing s imi la r ly  t o  Mare Austislc ,," 
[ 1 2 ] .  A t  present it is  permissible t o  assume tha t  e i the r  Mare Ingenii  o r  p a r t  
of it cons t i tu te  thalassoids .  

s e r i e s  o f  cirques and c r a t e r  rliaria 

In t h i s  connection, the region lying i n  the borderline zone of new photo- 
graphs a t  the l a t i t u d e  of Mare Ingenii ,  a l so  of fe rs  i n t e r e s t .  Although any 
conclusions i n  t h i s  regard a re  s t i l l  premature, the poss ib i l i t y  cannot be en t i r e -  
l y  excluded t h a t  Mare Ingenii  i s  only p a r t  o f  the  gigant ic  formation of the 
"oceanic" Thalassoid type, of rdiich the  center  remained i n  a still not photogra- 
phed narrow zone adjacent t o  the South Pole .  Incidently,  the Montes Leibnitz 
range, beyond which there  begins, according t o  [ S I ,  s t i l l  another lunar basin 
already on the f a r  s ide ,  i s  located prec ise ly  i n  the region of the South pole. 
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As a result of the reprinting of photographs obtained froin Lima-3, there 
emerged the possibility of making more precise the structure and the mutual 
disposition of numerous formations. In particular, it may be considered as 
established that Mare Moscoviense is surrounded by an intermittent ring of 
white spots. 

4 .  The impact theory of lunar relief formation considers the mare as a 
result of sporadic collisions with planetesimals [13, 141.  However, attention 
has been drawn for quite a long time to the excpetionally important circunistance, 
contradicting the impact theory, that maria of the visible hemisphere are not 
chaotically distributed at all, but form a wide belt concentrical to a certain 
large circumference of the lunar sphere [ 4 ] .  
regularity, Franz had forecast the extension of belt of maria and the presence 
of a second ocean on the far side of the Moon, though in other prognoses, con- 
tradictory pronouncements were made by him. 

Basing himself upon this observed 

The study of photographs from LUNA-3 has shown that no belt of maria 
exists on the far side of the Moon as a single complex of once flooded forma- 
tions, of which a large part communicate among themselves by "narrows", though 
the position'of Mare Ingenii, in unison with maria of eastern borderline zone 
of the visible hemisphere partially confirmed the trend revealed. After the 1959 
photographing it appeared to be probable that maria form a chain, locally broken, 
with a widest central spread (overflow) in the region of Oceanus Procellarum. 

Photographs of ZOND-3 leave still less room for the hypothesis, whereby 
there exists a second ocean on the far side of the Moon, and a certain, if only 
partially linked chain of maria from Oceanus Procellarum and Mare Orientale 
in the direction toward Mare Ingenii. Therefore, the Franz's belt of maria 
was found to be an unfounded extrapolation of the character of the visible hemi- 
sphere to the invisible, which in reality differ sharply from one another. 

However, on the whole the oval lunar basins, such as are I ia, the Flooded 
depressions, 
the form of a wide belt, of which the South pole coordinates are B = -55" and 
A = -20". 
has for coordinates: B= -67", A = 0" [4]. 

well as thasalloids, have an obvious tendency to be disposed in 

Franz considered that belt's South pole of the visible hemispl!cr: 

The dashed line in Fig.6 indicatpc fho bounda.ies, distant by t30 '  in lati- 
tude from the equator of the belt of global depressions. Beyond the zone out- 
lined are found to exist only Mare Moscoviense, Mare Humboldtianum and the 
marginal maria adjacent to Oceanus Procellarum, which is obviously linked with 
the latter's particularities due to its large dimensions. Cataclysms, having 
attended the formation of Oceanus Procellarum being quite apparently insignifi- 
cant in depth, encompassed at the same time enormous expanses. 

The fact that oceanic and mare surfaces formed on account of either cause 
as a consequence of inundation of ancient, earlier crater-covered subsidings, 
is indisputable. 
Oceanus Procellarum,within Mare Nectaris, Mare IIwnorum and many others. 

It is corroborated by traces Qf semi-inundated craters in 



Fig.4. Region of Mare Nectaris 

Altai Mountains to the East and Pyrenees to the West 
constitute boundaries of a broad depression, of which 
the flooded part is namely called Mare Nectaris. This 
region serves as an example of the transitional forma- 
tion between the mare and the thalassoid 



Fig.5. Lunar basin of 350 km i n  diameter 
near the S c h i l l e r  crater 

By i ts  p e c u l i a r i t i e s  t h i s  basin i s  the  most 
typical thalassoid on the v i s i b l e  s i d e  of 

the Moon 
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Obviously, the inundation 01- i rregularly-shaped maria and bays, adjacent 
to Oceanus Procellarum, such as Mare Vaporum, Mare Frigoris, Mare Nubium, Mare 
Cognitum, Sunus Medii, Sinus Aestuum, Sinus loris, should be interpreted as 
being the result of wide sLiperficia1 irruptions from the central part of Oceanus 
Procellarum. 

As already pointed out, the dark inundated territories may be subdivided 
according to their natural characteristics into three categories. Referred to 
the first category are maria of regular oval shape; the belt of depressions is 
formed mostly by them. To the second category we may relate the small crater 
maria, and also the irregular valleys with maritime tone. All these "flocky 
shreds" or fragments of mare surface have a clearly expressed tendency in their 
distribution over the lunar surface: 
regions of the lunar continent in the western and eastern borderline zones 
Finally, Oceanus Procellarum and maria of irregular shape should be 
the third category; some of them inay be recognized in essence as being 
of the Ocean. All the indicated maria are connected with Oceanus Procellarum 
and constitute quite obviously a single overflow. 
group are relatively lighter, with islands of quasicontinental structure encoun- 
tered on their surface. 

they are concentrated in the "seaside" 
[15]. 

referred to 
"bays" 

The tone of maria of this 

It is natural tz cmsider thit the  formatinn of t h e  r i n g  of gigantic depres- 
sions took place in a single geologic epoch, but for one reason or another, the 
depressions of the visible side were inundated by a lava-like or analogous to it 
substance, while on the far side no such inundation took place, It is of fundamen- 
tal importance to establish 
the action by the Earth, or this connection is indirect while the phenomenon is 
casual. 

whether this difference is directly linked with 

As is well known, there is basis to assume that once the f'~~on rotated about 
In such a cast the shape of the 

When under the effect of tidal deceleration of the centrifugal force 
the equilibrium shape took 

The angle between the central plane of 

its own axis mich more rapidly than at present. 
Moon was obviously determined by the combined actions of gravitation and centrifu- 
gal force. 
the rotation velocity of the Moon notably decreased, 
another form, wherefore emerged the chain 01 gigantic equatorial subsidings, 
having given way to the ring of valleys. 
the valley ring and the contemporary equator, according this viewpoint, defines 
the previous inclination of Moon's equator to the ecliptic plane, which consti- 
tutes as in the case of the Earth and Mars, 20 to 30'. 

The variety of shapes and of detail distribution on the Moon point to the 
significant inhomogeneity of the lunar crust. Such a nonunifomity in the distri- 
bution of crust material is observed on all planets of which the surfaces are 
accessible to observations. The asymmetry in the distribution of the major global 
details on Earth, Mars, Mercury and major satellites is a general trait of heaven- 
ly bodies. This is why the diversity in the character of distribution of separate 
details of the depression ring is quite natural. As to the prevalence of over- 
flown depressions, that is, maria, on the side turned at the Earth, this may be 
a casual event. 
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[ff 

Fig.6. 

Coordinates of the South pole of the global belt: B= 1-55', 
A = -20'. 1) Oceanus Procellarum, 2) Tsiolkovskiy crater 
mare, 3) Mare Imbriwn, 4) Mare Humorum, 5) Mare Nubium, 
6) Mare Frigoris, 7) Sinus Medii, S) Mare Vaporum, 9) Mare 
Sereni~a~is , iOj  iviar-e Tiaiiqull l i tat is  , 11) b k r e  ?kctaris,  
12) Mare Foecundidatis, 13) Mare Crisium, 14) Humboldt- 
ianum, 15) Mare Marginalis, 16) Mare Smythii, 17) Mare 
Moscoviense, 18) Mare Australe, 19) Mare Ingenii 20) Basin 
near Schiller, 71) Thalassoid Korolev, 22) and 23) Thalas- 
soids of thexfar side of the Moon, 24) Grimaldi crater mare, 
25) Dark region near the Joliot-Curie crater, a - Ocean, 
b - Maria of regular oval shape, c - Maria of irregu lr shape, 
d - mosaic (inlaid) maria, e - thalassoids, f - u i i p . ~  Lograplied 
par: of the Moon, 'g - Mare Ingenii. 

Global belt of depressions on the lunar surface. 

Composed by Zh. 1:. Rodio- 
nova. 

On the other hand, in the problem of depression inundating of the visible 
hemisphere one cannot entirely exLiiA 
the Earth during the last stage of deceleration of the axial rotation of the 
Moon in the process of which the conditions on the visible and invisible hemi- 
spheres of the Moon were unquestionably nonidentical. The energy liberated at 
Moon's deceleration was apparently sufficient for the development of endogenous 
processes topped off by the inundation of depressions of the hemisphere turned 
at the Earth; however, the mechanism of this possible phenomenon is still 
obscure in its details, 

possibility of direct influence of 

A general glimpse on the distribution of mare and continental surfaces 
reveals still one more peculiarity. 
-163") has for antipode a mountainous-continental block to the North of Sinus 

The Korolev thalassoid ( 6  = - 7 ' ,  = - 



Fig.7. 

T(p#--'""L w- m 

-,$OD" -90 O- 80 "-73" 6'' "ti" 

One of the published photographs of AIS "ZOND-3" 
with imprinted coordinate net 

The precision of coordinate net plotting is 50.5' 



Medii rich in cracks. Obviously, the formation of both regions is related to 
the premare period. an antipodal situation is a 
consequence of lunar crust's perturbations during the emergence of the thalas- 
soid,focused at the antipodal point, or it is the result of differential effect 
of attraction of the Sinus Medii region located in the middle of the visible 
hemisphere. Thus Mare €Iumorum is antipodal 
Pelative to Mare Wscoviense, Mare Imbrium to Mare Ingenii, Mare Foecunditatis 
to the thssaloid of coordinates ( B  = 0", x = --131"), Mare Orientalis to Mare 
Marginalis. However, on the whole the question of antipodal formations of the 
lunar sphere requires further data accumulation with reference, in particular, 
to the peculiarities of the mesorelief of the regions studied. 

It is not clear whether such 

There exist also antipodal basins. 

5. The rows of craters and cirques, as widespread forms of lunar relief, 
are well known from observations of the visible hemisphere [16]. In its various 

regions numerous formations of similar 
kind are revealed; they are characteri s - 
tic of the tracked down rnutual relation- 
ship of the chain of craters, dosposed 
one after another. 'The dimensions of 
separate objects constituting the row5 
fluctuate wi thin the broadest ranges : 
from craterlets of diameters of huridretls 
of meters and less, visiijle uii the p l l t i l , ;  
graphs of Ranger spacecra f t s  , and those 
of 1 - 5 h  in diameter [in the vicinity 
o f  Copernicus, Sirsalis or near the a i i  
cient cirque Vendelirius] to the g i gant 11- 

cirques constituting the series or rows 
Ptolemaeus-Alphonsus- Arzachel -'l'liebi t - 
Purbach-Regiomoiitaiius 'Pi 1 ter.-Norii l i s  - 
Fernelius-Storlcr. \S eviclt:ii' o i i i  

Ranper photographs, tlic 5ysterii c )  1 I '1) 

appnently is a parent f u i  iri of ix ! ! I- 1 
crater chains. Some of crater L I ,  . , I I  I 

along lissures and fomi(itionk; or l - ' , t i l  t 
:, ,)e. 1'1ie opinion is p r o p o u l d d  i i1,i t t l i e  

. .  

8 .  1 ian-sketch 01' the chain 
raters in the region 0' Mare 

Orientalis. o b s ~ .  I 011 the visible side, a r e  L[~spo.c~cd 

direction of the rows and chains is closely correlated with the regional d i  rec t ioiis 
of the general system of fractures on the surface of the Moon [ 7 ,  1 7 1 .  

By their extension and the number of craters cmprisingthem, the chains revea- 
led on the photographs of ZOND-3 
Mare Orientalis, differ sharply from those known on the visible hemi sphere ; this 
allows us to speak in terms of exclusiveness of these formations. The length of 
the most extended chain attains 1100 km, and the number of craters with diameter 
from 20 to 40 km reaches to 40. 
vered crater rows converging toward to clear continental region to the North of 
Mare Orientalis (see Fig.8) is striking. Incidently, the greatest of the crater 
chains Sirsalis is also adjacent to that region 
excluded that the trend revealed may point to the presence of a system of tecton~c 

(see, for example, Fig. 7), to the northwest oL' 

The clearly expressed direction of the redisco- 

[ l o ) .  The possibility is not 
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Albedo /Radius ,h 
A 5500 3 
0.67 71 825 

0.84 ! 22 300 
0.93 1 23 550 
0.39 ' 6 378 
0.76 6 114 
0.16 I 3 400 
0.056 2 420 
0.34 ~ 2 800 
0.32 ' 2 000 

- - 

0.69 I 60 335 
0.14 1 ? 

0.24 ~ 2 4;" 
0.15 2 520 
0.067 1 740 
0.54 1 1 780 
0.73 1 1 550 

fractures in this region of the lunar sphere also.  
further detailed study and description of the indicated formations offers a 
substantial interest. 

From this viewpoint, the 

6. It should be recalled that the Moon occupies amongst the other satel- 
lites quite an individualized place. First of all, the Moon to Earth mass ratio 
is anomalously great, at least by one order exceeding its value for  other satel- 
lites. Secondly, the Moon is located beyond the sphere where the attraction of 
the central planet prevails over that of the Sun, which provides certain scien- 
tists with a basis to consider the system Earth-Moon as a dual planet [18] .  
This was used also as a pretext to develop the viewpoint, whereby the Moori was 
found to be captured by the Earth during the later evolution stage, and the 
lunar dimension was typical of protoplanetary bodies in the entire Solar system 
[19]. 
amongst major planets and their satellites , appears to be quite important. 

By the same token, the determination of the spot occupied by the Piloon 
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As is well laown, the subdivision of planets into two groups has a specific 
significance: the terrestrial and the Jupiter group. Otherwise planets are clas- 
sified by their transparency characteristic of their atmospheres [20]. 
a case planets-giants and Venus are considered as planets with optically dense 
atmospheres, the observation of surfaces of which is still impossible. 
to them are planets and satellites with optically thin atmospheres, or totally 
devoid of them (Earth, Mars, Titan, Mercury, Moon, Ganymede, Callisto, etc.). 

In such 

Opposed 
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The last subdivision basically coincides with the classification by the degree 
of atmosphere density (physical), which is best justified from the standpoint 
of the accounting for the influence upon the surface of factors of atmospheric 
and cosmic origin. 

The results of experiments on MARINER-4 have made apparent quite an unex- 
pected €or most of the researchers analogy between Mars and the Moon. The inves- 
tigated surface of Mars was found to be dug up by craters, fundamentally analog- 
ous to lunar craters, and also by large basins or troughs, suggesting lunar maria 
and thalassoids. 
Mars were revealed. 

As communicated, no indications of "canalsI1 on the surface of 

The analogy between Mars and the Moon is hardly casual. In either case the 
basic relief-forming factors are end,ogenous and cosmic influences, while the role 
of water and eolian erosion is either reduced to a minimum or altogether absent. 
This remains valid also for all celestial bodies with rarefied atmospheres. The 
above considerations allow us to reach the conclusion that the Moon, whose surface 
is of easiest access for observations and is now being studied most intensively, 
is a typical representative of a large group of planets and satellite5 devoid of 
dense atmospheres. Evidently, this conclusion cannot be extended indefinitely; 
for the well known influence on relief formation is also exerted by such speci- 
fic factors, as the axial rotation,the drifting away from the Sun and so forth. 

We compiled in Table 1 certain phvsical characteristics for  the representa- 
tives of both above-anal zed groups of planets and satellites; the jump of the 
charcteristics between t h ese two groups is evident. 

The practical consequences of the fact of existence of a clear physical 
group Mars-Moon are invaluable. 
up for diversified comparisons, for the analysis of conditions on planets and 
satellites as a result of the study of the nearest and already !-cessible for 
experimental research,celestial body -- the Moon. 
pletion of a g1o'Jal review of lunar surface and the photographing of Mars from 
close dit. ance opens up a new. epoch in the investigation of objects of this type. 

In connection with this new possibilities open 

Lhat the com- It rnay be sa. 
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